the concentration and turnover of plasma non-esterified fatty acids. In fact, we found that the reduction in BP of obese hypertensives treated with ACE inhibition correlated with the improvement of insulin's ability to suppress fatty acids (Nϭ11, r ϭ -0.73, pϽ0.01). These data raised the possibility that tissue (adipocyte) ACE contributes to obesity hypertension in part through adverse effects on lipid (fatty acid) metabolism. It is tempting to speculate that improvement of insulin's fatty acid lowering action contributed to the reduction in new onset diabetes in HOPE. Angiotensin synergistically enhances the production of reactive oxygen species in vascular smooth muscle cells (VSMCs) stimulated with oleic acid, an effect no antagonized by Vitamin E. The reactive oxygen species are critical signaling molecules in the migration and proliferation of VSMCs stimulated with oleic acid and angiotensin. The expression of ACE and AT 1 receptors is increased in atherosclerotic plaque, especially the shoulder regions, which are vulnerable to rupture and incite thrombosis. Proteinases, which destabilize the plaque, are present in the shoulder areas and activated by oxidative stress. The local amplification of angiotensin production (ACE) and action (AT 1 receptors) in concert with the lipid abnormalities of the cluster would serve to accelerate vascular remodeling and the associated vascular catastrophes by augmenting oxidative stress, which is probably not attenuated by Vitamin E. The highly beneficial outcomes with drugs that interrupt the RAS in high risk subjects are consistent with the basic science data. Paradoxically, the benefits of ACE inhibition in HOPE may have been mediated by antioxidant actions, whereas Vitamin E was ineffective. Utilization of agents which inhibit the RAS among high risk, insulin-resistant subjects prior to the development of diabetes mellitus and hypertension may prevent these manifestations of the cluster and the vascular complications that ensue.
the concentration and turnover of plasma non-esterified fatty acids. In fact, we found that the reduction in BP of obese hypertensives treated with ACE inhibition correlated with the improvement of insulin's ability to suppress fatty acids (Nϭ11, r ϭ -0.73, pϽ0.01). These data raised the possibility that tissue (adipocyte) ACE contributes to obesity hypertension in part through adverse effects on lipid (fatty acid) metabolism. It is tempting to speculate that improvement of insulin's fatty acid lowering action contributed to the reduction in new onset diabetes in HOPE. Angiotensin synergistically enhances the production of reactive oxygen species in vascular smooth muscle cells (VSMCs) stimulated with oleic acid, an effect no antagonized by Vitamin E. The reactive oxygen species are critical signaling molecules in the migration and proliferation of VSMCs stimulated with oleic acid and angiotensin. The expression of ACE and AT 1 receptors is increased in atherosclerotic plaque, especially the shoulder regions, which are vulnerable to rupture and incite thrombosis. Proteinases, which destabilize the plaque, are present in the shoulder areas and activated by oxidative stress. The local amplification of angiotensin production (ACE) and action (AT 1 receptors) in concert with the lipid abnormalities of the cluster would serve to accelerate vascular remodeling and the associated vascular catastrophes by augmenting oxidative stress, which is probably not attenuated by Vitamin E. The highly beneficial outcomes with drugs that interrupt the RAS in high risk subjects are consistent with the basic science data. Paradoxically, the benefits of ACE inhibition in HOPE may have been mediated by antioxidant actions, whereas Vitamin E was ineffective. Utilization of agents which inhibit the RAS among high risk, insulin-resistant subjects prior to the development of diabetes mellitus and hypertension may prevent these manifestations of the cluster and the vascular complications that ensue. Hypertension treatment prior to 1996 and 1997 demonstrated a dramatic decrease in both cerebrovascular and cardiovascular events with diuretic and beta blocker therapy. On the basis of this experience, the JNC VI recommended that these agents be used as initial therapy unless there were specific indications for other medications. Since that time several trials have been published comparing older medications, specifically diuretics and beta blockers with newer medications, i.e., ACE inhibitors and calcium channel blockers (CCBs). In addition, trials comparing CCB treated patients with ACE inhibitor treated patients have also been published. Results indicate that the use of a beta blocker/diuretic-based treatment program will reduce morbidity/mortality to the same degree as ACE inhibitor/ CCB-based programs both in diabetics, non diabetics and in the elderly. Studies with CCBs also indicate that these agents may be less effective in reducing myocardial infarction and heart failure than diuretics or ACE inhibitors but may be more effective in reducing strokes. The recommendations of the JNC for the use of diuretics or beta blockers as initial therapy except in special situations is still reasonable. Based on results of the UKPDS, the Japanese, the STOP-2 in the Elderly, and the NORDIL and INSIGHT studies, certain changes may be indicated in these recommendations. Evidence suggests that an ACE inhibitor with or without a diuretic should be added to the list as initial treatment along with diuretics and beta blockers. While CCBs are effective and generally well tolerated, it would appear that the beneficial effects of these agents on CHD events is less than when ACE inhibitors or diuretics are used. The necessity to use multiple medications to reduce blood pressure to goal levels has been confirmed. Population studies have shown that systolic blood pressure (SBP) rises linearly from adolescence through old age, whereas diastolic blood pressure (DBP) levels off at age 50 and decreases after age 60. Thus, pulse pressure (PP), the gap between SBP and diastolic blood pressure (DBP) begins to increase from age 50-59 years with acceleration of this increase from age 60 onward. The Framingham Heart Study examined the relationship between BP and coronary heart disease (CHD) risk as a function of age. In the younger age group (Ͻ50 years old), DBP was a more powerful predictor of CHD risk than was SBP. Recent studies using radial artery waveform recorded non-invasively by applantion tonometry have shown that peripheral amplification of SBP from the aorta to the brachial artery decreases as peripheral DBP increases in the under age 50s, but not in older subjects. This may explain why peripheral DBP is a better predictor of risk than peripheral SBP in younger subjects. Thus, both small vessel resistance and altered pulse wave reflection are important hemodynamic mechanisms in hypertension of the young. With aging, however, the Framingham studies showed that the best predictor of CHD risk shifted from DBP to SBP and by age 60 to PP. Much evidence suggests that PP is a surrogate marker for large artery stiffness. Thus, CHD risk in the middle-aged and elderly is more related to the pulsatile stress of large artery stiffness during systole than the steady stress of vascular resistance during diastole. Furthermore, the greatest burden of hypertension-related CHD occurs in the middle-aged and elderly, in whom wide PP isolated systolic hypertension predominates. Benefit of treatment in older patients whether they have isolated systolic hypertension (ISH), defined as systolic blood pressure Ͼ140 with a diastolic pressure Ͻ90 mm Hg, or diastolic/systolic hypertension Ͼ140/ Ͼ90 mm Hg has been demonstrated. Both cerebrovascular and cardiovascular events have been reduced by treatment. Therapy should include lifestyle changes; most specifically weight reduction if appropriate and sodium restriction. Elderly patients are more sensitive to salt restriction than younger patients. If medications are used, blood pressure response should be monitored with standing blood pressures. Medication should be titrated more slowly and a physician should hold off on adding therapy if symptoms occur as blood pressures are lowered. A decrease of only 20 mm Hg systolic blood pressure may produce excellent results; it is often not possible to reduce systolic blood pressure in older patients to goal levels Ͻ140 mm Hg. Therapy has been shown to be beneficial in those under and over 80 years of age. A low-dose diuretic is probably the drug of choice in most patients. If this is not effective at a dose of 12.5 -25 mg or the equivalent of hydrochlorothiazide, the addition of a low-dose beta blocker, an ACE inhibitor, an ARB, or a CCB is indicated. Based on trial data, alternative therapy in ISH should be a low-dose CCB. If this is not effective, a low-dose diuretic should be added. Combination therapy, i.e., diuretic/ACE-I, diuretic/beta blocker, diuretic/ARB, or diuretic plus a CCB are acceptable as initial therapy in older patients. Addition of or a Injected into the medullary site of the hypotensive action of clonidine, imidazolines and related compounds decrease blood pressure whereas no phenylethylamine compounds were capable of producing such an effect as the same site. There is much biochemical and pharmacological evidence to support the involvement of imidazoline receptors in the regulation of vasomotor tone as well as in the mechanism of action of some centrally acting antihypertensive drugs. Imidazoline specific binding sites (IBS), which do not recognize catecholamines, have been described in various tissues. Functional studies using selective antagonists have confirmed that the hypotensive effects of clonidine-like drugs are mediated, at least in part, by non-adrenergic imidazoline-specific receptors, while there sedative action clearly involves ␣ 2 -adrenergic receptors located in the locus coeruleus. Compared with clonidine, newer centrally acting antihypertensive drugs such as rilmenidine are more selective for imidazoline receptors than for ␣ 2 -adrenergic receptors. This selectivity may explain the reduced incidence of side effects of these drugs at therapeutic doses. Very recently, imidazoline-like compounds with no affinity and no activity at ␣ 2 -adrenergic receptors have become available. Some of these compounds lowered the blood pressure when injected centrally, indicating that an action on imidazoline I 1 receptors alone is sufficient to cause hypotension. Nevertheless, imidazoline receptors and ␣ 2 -adrenoceptors cooperate in the control of the vasomotor tone and in the hypotensive action of centrally acting hybrid drugs (ie, drugs which bind to both types of receptor). Additional non-cardiovascular effects of imidazoline-like drugs have also been described, such as insulin secretion stimulation and renal sodium reabsorption inhibition. These effects may account for long term benefits of imidazoline selective drugs, such as rilmenidine. As the world faces an obesity "epidemic," there is a need to better understand the mechanisms by which overweight is translated into insulin resistance, hypertension, and diabetes. Although the processes of transition remain uncertain, overactivity of the sympathetic nervous system appears to be pivotal. In human obesity, there is stimulation of the sympathetic outflow to the kidneys, evident in increased rates of spillover norepinephrine into the renal veins, and to the skeletal muscle vasculature, demonstrated with microneurography. The cause is unclear, but may involve the stimulatory action of leptin released from adipose tissue, or from within the brain, for which there is recent evidence in human obesity. The high renal sympathetic tone contributes to the development of hypertension in the obese, by stimulating renin secretion and through promoting renal tubular reabsorption of sodium. Neurally mediated skeletal muscle vasoconstriction reduces glucose delivery and uptake in muscle. Impairment of glucose uptake by skeletal muscle is a hallmark of insulin resistance syndromes.
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Pharmacological modulation of the sympathetic nervous system, with imidazoline receptor binding agents such as rilmenidine is a promising therapeutic approach for favourably modifying insulin sensitivity in obesity and obesity-related hypertension. This finding has relevance to the potential use of imidazoline receptor agents in the treatment of hypertensive diabetic patients. In the hypertension accompanying maturity-onset obesity, with recent recommendations from advisory bodies setting lower goal for blood pressures, and with these lower targets often being reached only with combinations of antihypertensive agents, it is advisable that all drugs used in combination therapy have a favourable, or at least neutral effect on insulin resistance. Whereas individual research papers about antihypertensive treatment in diabetics might be somewhat confusing, the weight of the evidence strongly suggests that:
1. In patients with type 1 diabetes, it is advantageous to use angiotensin-converting enzyme (ACE) inhibitors as primary treatment.
2. In type 2 diabetics, aggressive blood pressure (BP) lowering is warranted and, the calcium antagonist controversy notwithstanding, all drugs appear to be similarly useful in reducing cardiovascular mortality. Specifically, in the SystEur study, compared with placebo, a calcium antagonist dramatically reduced cardiovascular (CV) events in elderly diabetics. The HOT study showed that, using a calcium antagonist-based regimen, the degree of BP lowering determines the degree of CV event reduction. Furthermore, the UKPDS did not find a difference in CV events reduction in patients treated with beta-blockers or with ACE inhibitors. In the UKPDS, the effect of BP lowering on reduction in CV events was more substantial than the degree of CV reduction by blood sugar lowering.
3. Both the CAPPP and the HOPE study found that treatment with an ACE inhibitor may be useful in reducing the incidence of new-onset type 2 diabetes mellitus.
4. Insulin resistance, a precursor of diabetes mellitus and a strong predictor of future CV disease, is differentially affected by antihypertensive treatment. Beta-blockers and diuretics worsen insulin resistance, whereas alpha-adrenergic blockers and central imidazoline agonists increase insulin sensitivity. The effect of ACE inhibitors and angiotensin blockers may also positively affect insulin resistance but the results are not uniformly positive.
It stands to reason that the differential effect of various drugs on insulin resistance and primary CV may be clinically relevant particularly in the course of the long-term prevention of mild hypertension. All current trials investigate the effect of the treatment on secondary prevention of -April 2001-VOL. 14, NO. 4, PART 2 
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